Staphylococcal lactose phosphoenolpyruvate-dependent phosphotransferase system: site-specific mutagenesis on the lacE gene gives evidence that a cysteine residue is responsible for phosphorylation.
The lactose-specific phosphocarrier protein enzyme II of the bacterial phosphoenol-pyruvate-dependent phosphotransferase system of Staphylococcus aureus was modified by site-specific mutagenesis on the corresponding lacE gene in order to replace the histidine residues 245, 274 and 510 and the cysteine residue 476 of the amino acid sequence with a serine residue. The wild-type and mutant genes were expressed in Escherichia coli and the gene products were characterized in different in vitro test systems. In vitro phosphorylation studies on mutant derivatives of the lactose-specific enzyme II led to the conclusion that cysteine residue 476 is the active-site for phosphorylation of this enzyme II by a phospho-enzyme III of the same sugar specificity. A cysteine residue phosphorylated intermediate was first postulated for the mannitol-specific enzyme II of E. coli and studies performed independently concerning the lactose-specific enzyme II of Lactobacillus casei are in agreement with the above results.